decontamination during cattle slaughter, the use of properly composted manure in agriculture, and mechanical interventions like pasteurisation and irradiation to name a few. At the consumer level, cooking remains the only effective control mechanism, however, it is of little use to foods destined to be consumed raw. Washing of raw fruits and vegetables may be useful in reducing microbial loads but it can be problematic and it will have no effect if the organisms have become internalised during growth 12 . Testing product prior to its release into commerce can assist in reducing the likelihood of exposure to consumers. Interestingly, despite a surge in produce-related STEC outbreaks in the last decade there is not a concerted push to use testing as a way to improve the safety of these products. However, as the STEC paradigm shifts, both in terms of the food vehicles involved and the range of E. coli pathotypes involved, incorporation of testing or more substantial control measures may be required. 
Microbiological risk assessment
The general risk assessment approach can be applied to the assessment of microbiological risks commodity pairs, these through-chain risk assessments often need to consider multiple hazards, across different production pathways, processes, and end products. As illustrated in Figure 1 , this quickly increases the complexity of the assessment, with the ability of microbiological hazards to be introduced at each step of the supply chain (from animal, human and environmental sources) as well as increase or decrease in numbers due to potential growth and inactivation.
The changing environment
The changing environment in which assessing microbiological food safety hazards now occurs was exemplified in the outbreak of This outbreak also exhibited quite a different epidemiological profile compared to previous outbreaks of Shiga-toxin producing E. coli (STEC). Rather than the high rates of HUS typically observed in children (predominantly seen for infections of serotype O157: H7), 88% of E. coli O104:H4 cases occurred in adults 6 . It is not clear if this changed profile was due to differences in host susceptibility or was representative of the exposure patterns (i.e. consumption of foods containing raw seed sprouts).
The highly virulent E. coli O104:H4 was also unusual in that it had virulence features that were common to the enteroaggregative 
Future directions
As our understanding of the nature and behaviour of microorganisms in the environment and their interactions with the host increases, the tools available to undertake microbiological risk assessment have also evolved. There is a push for more quantitative assessments of microbiological risks, involving the application of predictive microbiology and mathematic modelling to describe the behaviour of microorganisms throughout the supply chain in an effort to determine the overall risk of causing human illness. As the complexities of microbiological risk assessment increase, there is also a desire for more user-friendly tools for risk managers/industry to utilise the outputs of risk assessment, such as the development of web-based tools (for example, those developed by FAO/WHO, which are available at http://www.mramodels.org/).
